The World Health Organization has promoted health impact assessment (HIA) for over 20 years. At the 2012 United Nations Conference on Sustainable Development (Rio+20), HIA was discussed as a critical method for linking health to "green economy" and "institutional framework" strategies for sustainable development. In countries having a high human development index (HDI), HIA has been added to the overall assessment suite that typically includes potential environmental and social impacts, but it is rarely required as part of the environmental and social impact assessment for large development projects. When they are performed, project-driven HIAs are governed by a combination of project proponent and multi-lateral lender performance standards rather than host country requirements. Not surprisingly, in low-HDI countries HIA is missing from the programme and policy arena in the absence of an external project driver. Major drivers of global change (e.g. population growth and urbanization, growing pressure on natural resources and climate change) inordinately affect low-and medium-HDI countries; however, in such countries HIA is conspicuously absent. If the cloak of HIA invisibility is to be removed, it must be shown that HIA is useful and beneficial and hence an essential component of the 21st century's sustainable development agenda. We analyse where and how HIA can become fully integrated into the impact assessment suite and argue that the impact of HIA must not remain obscure.
Introduction
At the first International Conference on Health Promotion, held in Ottawa in 1986, it was stated that "systematic assessment of the health impact of a rapidly changing environmentparticularly in areas of technology, work, energy production and urbanization -is essential and must be followed by action to ensure positive benefit to the health of the public". 1 A economy" and "institutional framework" strategies designed to put health at the heart of the agenda of the 2012 United Nations Conference on Sustainable Development (Rio+20).
We have performed HIA in a host of settings, particularly for projects in low-HDI countries, and we have observed that a concerted efforts is needed to fully link HIA to the sustainable development agenda of the 21st century. 6 Population growth and urbanization, growing pressure on natural resources and global climate change are rapidly moving to centre stage and HIA is often conspicuously absent. Here, we summarize current HIA practice and outline the potential of HIA to become a critical player with the major drivers of global change.
Health impact assessment
WHO defines HIA as "a combination of procedures, methods, and tools by which a policy, programme, or project may be judged as to its potential effects on the health of a population, and the distribution of those effects within the population". 7 HIA is used to assess the likely effect of a policy, programme or project in a specific situation by drawing on the available evidence. 2 HIA engages different stakeholders, such as project proponents and affected populations. 8 It raises awareness among decision-makers that their actions can undermine health. Thus, HIA emphasizes the need for them to consider effects on health in all subsequent deliberations. 9 Finally, HIA serves as a tool to highlight interdependencies between different types of impact assessment (environmental, social and human rights) and among key stakeholders, for the purpose of strengthening collaboration towards health promotion and development.
Current practice
HIA has grown and diversified over the past two decades to the extent that a considerable spectrum of HIA practice now exists internationally. 10 18 Hence, the only constant feature is change and local idiosyncrasies are inevitable.
Although HIA is now common practice in most countries with a high HDI, this is not the case in low-and medium-HDI countries (Fig. 1) . Moreover, in contrast to high-HDI countries where HIA is mostly undertaken by the public sector, low-HDI conduct HIA primarily on large development projects. 13 This is because in places where no national HIA policy is in place, only best practice principles linked to financing projects and internal company standards apply. 16 Hence, from a quantitative and qualitative perspective, there is a divide in HIA practice between high-and low-HDI countries. This has important ramifications affecting current and future global challenges, including protecting health.
Global challenges
When discussing global challenges, it is important to consider the different health contexts that exist in high-and low-HDI countries. For example, the burden of disease per capita in low-income countries is approximately three times higher than in high-income countries.
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Moreover, high-HDI countries are mainly burdened by non-communicable diseases (NCDs), whereas in many low-HDI countries communicable diseases are still predominant, although areas. This is leading to a double burden of diseases, with high infectious disease rates in rural settings and rising NCD rates in urban areas. 22 There is also a considerable divide between high-and low-HDI countries in how the three major drivers of global change, described in the following sections, can affect health.
Population growth and urbanization
In October 2011, the world's population reached 7 billion. 24 This urban growth will occur mainly in low-and medium-HDI regions.
In Africa, the urban population is likely to triple. This exponential urban growth will have profound implications for health: (i) urbanization will put major pressure on access to safe drinking water, sewerage systems and solid waste management, and this, in turn, will increment the transmission of diseases acquired through contact with contaminated water, soil and waste; (ii) the urban environment commonly results in changes in human behaviour that affect the burden of NCDs and road traffic-related injuries; (iii) high population density increases exposure to tuberculosis, measles, influenza and sexually transmitted infections; (iv) when cities grow, vector ecology is changed, and this alters existing vector-related diseases or introduces new ones; (v) more people will be exposed to air and noise pollution; and (vi) socioeconomic disparities and health inequalities may become accentuated in urban centres and this will result in overt social and political conflicts.
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Growing pressure on natural resources
A growing world population, coupled with economic growth, will put additional strains on existing mineral and energy resources, with many of the remaining large deposits located in remote tropical areas. It has been estimated that due to construction activities, technology and increased wealth -particularly in low-and medium-HDI countries -the overall volume of metal flowing into use in 2050 will be five to ten times higher than today. 28 Similarly, the world's marketed energy consumption is estimated to increase by 53% from 2008 to 2035, and the total energy demand will increase by more than 80% in the Asian Pacific region, Latin America and sub-Saharan Africa. 29 Although the global energy supply will continue to be filled by fossil fuels, renewable energy sources and the green economy strategies are gaining traction. 30 Moreover, geographical and climatic conditions in tropical regions are favourable for the production of hydroelectric and solar power, as well as fertile land for biofuel production.
The development and management of these natural resources will be key to social and economic development in most low-and medium-HDI countries. However, large development projects, if not properly managed, can undermine the health of local populations by depleting ecosystems and the services that these provide to man. 31, 32 Impact mitigation strategies should thus form an integral part of project developments in tropical and subtropical zones. 33 The Nam Theun 2 hydroelectric project in the Lao People's Democratic Republic is an important example of mitigation strategies implemented over time and with ongoing surveillance.
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Global climate change
Observational evidence from all continents and most oceans shows that many natural systems are being affected by regional and global climate change. This is likely to affect the health of millions of people, particularly in low-HDI countries. 36 with the uncertainties surrounding predictions on global warming; (iii) consider health equity, which is clearly part of the climate change challenge; and (iv) consider the full range of policy options for mitigating adverse health impacts as well as enhancing potential co-benefits from more upstream mitigation of greenhouse gas emissions.
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Tapping the potential Low-and medium-HDI countries are particularly vulnerable to the major drivers of global change. Hence, existing policies and programmes should be modified and new ones developed in various sectors. As an integral part of the suite of impact assessments, HIA can contribute to raising awareness among decision-makers of the link between health and other factors so that they consider health effects in the planning of policies, programmes and projects (Fig. 2) . This is supported by a broad set of examples of HIA in the context of urban planning, infrastructural development and policy development. 44 In addition, for global climate-change-related policy-making, the application of an HIA framework has been proposed. 42 In practice, Spickett et al. employed HIA for addressing the potential health impacts of climate change in western Australia. 45 They found that HIA, applied periodically, is an ideal tool for developing appropriate strategies for adapting to climate change. Such strategies can be used by the government for future decision-making. In western Africa, HIA, combined with vulnerability and adaptive capacity assessment methods, was conducted as part of an "EcoHealth" project for adaptation to climate change in riverine medium-sized towns. 46 However, existing HIA practice falls short of what is required to meet the current and anticipated health challenges facing low-and medium-HDI countries. Yet, this leads to the question of how HIA practice can be promoted where it is most needed.
A natural point of entry for HIA in the context of global challenges is during the planning process for climate-induced resettlements and the implementation of recommended mitigation strategies. In the example of Alaska mentioned above, HIA is only implicit, but many of the steps that would comprise an HIA were embedded in the comprehensive community planning process. 39 Indeed, the embedding of HIA in the overall process of climate-induced resettlement is what puts the key health issues in front of the policy-makers who directly influence the implementation of plans.
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Promoting health impact assessment
The following components were identified as cornerstones for the promotion and strengthening of HIA practice: (i) existing policy frameworks and procedures, including legislation and law; (ii) capacity-building mechanisms for HIA; (iii) institutional infrastructure; and (iv) intersectoral collaboration. 15, 47 With sustained efforts on these parameters, the Asian region has successfully promoted HIA practice over the past few years (Fig. 1) . 48 In the African region, however, all of these components are still largely nonexistent at the national and regional levels. Consequently, the promotion of HIA practice is primarily dependent on voluntary corporate action and requirements for international financial institutions imposed by the EPFI and IFC.
Although these efforts are valuable contributions to the promotion of sustainable projects, they have major limitations. First, the performance standards put forth by the IFC and EPFI only apply to those projects that depend on financing from these institutions. This is critical in a competitive environment such as the extractive industry, in which adherence to sustainable principles may impose an economic handicap. 16 Second, all of these efforts are based on current best practices, which are not a substitute for legal requirements. The example of the European Union shows that HIA not being mandatory seriously hinders the ability to fully tap its potential for promoting public health. 14, 49 Third, the provision of performance standards and guidance on HIA alone is not sufficient for the execution of HIA on the ground.
Human capacities, as well as specific tools that are adapted to the context of a given proposal, are still needed. 8, 50 Fourth, the current international standards in practice focus heavily on natural resource extraction and management, which appears reasonable in light of the strong global demand for hydroelectric power, water and other natural resources. 28, 29 However, in view of predictions regarding population development and climate change, it will be crucially important that HIA practice go beyond the hydroelectric power and extractive industry private sector and become common practice also in the public sector. Moreover, even if international enforcement mechanisms prove effective, there is a worrying imbalance, since the current human and technical capacity for conducting HIA in low-and medium-HDI countries is not enough to cope with the demand for HIA practice created by international institutions, let alone the demand in the public sector at the national and regional levels. and in the African region in particular, there is a need for capacity-building. WHO is uniquely positioned to take the lead in this process, ideally in close collaboration with the HIA community (e.g. practitioners and academics). Central to the HIA training activity is the need to develop programmes in schools of public health with a major component on human resource development. This offers an opportunity to fill what is currently an important educational and human resource gap.
The World Health Organization's role
With the establishment by WHO's Western Pacific Regional Office of a thematic working group for HIA, a body of more than 1000 HIA practitioners was formed across the Asian region. 48 Such a leading institution is what is missing for the African Region to make a start in the development and promotion of HIA capacities. Hence, we propose that WHO initiate the establishment of a regional competence centre in HIA as a priority for the African Region.
In a first step, awareness of, and interest in, HIA as an approach for health promotion should be fostered. This will trigger demand for HIA at the national and regional levels and thus create a dynamic for strengthening HIA practice. However, true interest is more often built on practical examples than on theoretical frameworks. To date, the promotion of HIA in the developing world is constrained by the small number of available references of best practice that can be used as benchmarks for future HIA 44 . For instance, WHO's web site has very few examples of HIA deriving from low-and medium-HDI countries. Hence, the available evidence base for the value and practicability of HIA in tropical regions is small. Experience gained in HIA practice in the high-income countries is rarely directly applicable to a low-or middle-income country context. As a result, WHO's primary mission, to create interest in HIA, is hindered by considerable weaknesses in the evidence on the benefits, pitfalls and practicability of HIA in low-and medium-HDI countries.
Research and practice
According to a growing body of HIA guidance, interdisciplinary, multi-method approaches are required for appraising the broad range of policies, programmes and projects that can affect health. 19 However, independent of whether the guidance documents were developed specifically for industrialized countries or for more global application, they were almost uniquely developed by people from high-HDI countries. Consequently, they are, to a great extent, built on evidence and experience gained in such countries. In view of the differences in context between high-and low-HDI countries, which are unambiguously reflected by the burden of disease and major risk factors, this is critical. 21 For example, an HIA methodology that is based on the social determinants of health model has its limitations in the context of HIA for large development projects in a tropical country. 16 On the other hand, the social determinants of health as a guiding framework for HIA may outgrow the strengths it has in high-HDI countries when applied in the context of urbanization or policy planning in lowand medium-HDI countries.
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These examples highlight that the HIA community does not only have to scrutinize and amplify the methods at hand, but also become more clear about which methods make sense in what environment and for what purpose. However, ideally this should only be done on the ground and, importantly, in collaboration with local HIA practitioners. We therefore propose that the primary goal set by the HIA community be to advocate and expedite expertise in HIA that is integrated in governments, the private sector and academia in lowand medium-HDI countries. This requires the active promotion of partnership with local stakeholders by involving them in the entire HIA process. As recognized by WHO, the Rio+20 conference and resulting initiatives offer an opportunity to serve as a platform for turning this proposal into action. Collaboration and mutual learning will help strengthen the evidence base surrounding the value of HIA in low-and medium-HDI countries and also allow these countries to develop their own policy frameworks and procedures for HIA, as adapted to the structure and legislation of local ministries and to their environments and communities.
Conclusion
From a global perspective, HIA is generally still poorly recognized and practiced in most lowand middle-HDI countries. Recently, interest in HIA has increased in parts of the developing world, particularly in south-eastern Asia. Based on best practice principles, major extractive industry projects often have a strong impact assessment requirement. However, local interest and capacity for HIA in low-and middle-HDI countries are still weak. This is a serious constraint in light of the increasing demand for HIA in large development projects, notably stimulated by IFC and EPFI's performance standards, and for the institutionalization of HIA in the public sector at the national and regional levels. The latter will become of particular importance if HIA does indeed play a central role in the "green economy" and "institutional framework" sustainability agenda, as promulgated by WHO. Climate-induced resettlement provides perhaps one of the most obvious contexts in which a direct and immediate link between HIA recommendations and policy implementation is essential. HIA can no longer remain an invisible item on the international impact assessment stage and one that is rarely acted upon. The invisibility cloak must be removed so that health is seen and fully present in the unfolding 21st century sustainability agenda. HIA is a method that can be applied to a suite of issues, but this is not the same as recognizing that such issues must include a fully integrated health component. If the Rio+20 agenda is to genuinely benefit vulnerable populations, then "health" must be an equal participant and partner at the table. 
